Introduction 1 0 0 useful for embryos (Caamal-Monsreal et al. 2016) . That reserves mobilization 1 0 1 provoke on the one hand, an increment in oxygen consumption with 1 0 2 consequences in energy production, and on the other the production of radical relationship between the use of yolk reserves, the antioxidant defence 1 0 9 mechanisms and ROS production during octopus embryos development. both countries (Cardoso et al. 2004; Cortez et al. 1999; Olivares et al. 1996) . O. Fuentes et al., 2002; Olivares et al., 1996) . Egg laying by an individual can 1 1 8 extend over 20 d, due to asynchrony in oocyte development and the loss of stages obtained in the present study and by Cortes et al. (1995) . values in females at immature stage and high in females in late functional 3 5 0 maturity stage ( Fig. 1A) . At the end of maturation total and eviscerated weight were 108, 135 and 2.55 times higher than in immature females, respectively 3 5 6 ( Fig 1B) . As a consequence, increments in RSWI and OvwI were observed 3 5 7 along the maturity stages (Fig. 1C ). 2). In contrast, hepatosomatic index (HI, %) increased with maturation stages to 3 6 2 reach a peak at the beginning of functional maturation, when oocytes were end 3 6 3
to reproductive coelom ( Fig. 2) . At the end of maturation stage, HI was reduced. a. Glycogen. than females at the beginning of maturation process ( Fig. 1A ; p < 0.001). After, 3 7 9 a significant increment of DG glycogen was registered in females in Digestive gland glucose levels were similar in immature and during almost all 4 0 0 maturation process (p > 0.5; Fig 3B) . Only in females in late functional 4 0 1 maturation process glucose levels resulted significantly lower than in the rest of In consequence a mean value of 0.13 +0.02 mg/ml was calculated for all with low values in immature females (1.05 mg/ml) and at the end of the e. Cholesterol 
levels in ovarium changed with maturation stages of females with high levels in 4 4 3 immature animals, followed by a reduction at the beginning of maturation 4 4 4 process and an increment in the next maturation stages, to reach the maximum 4 4 5 concentration level at the end of maturation process ( Fig. 4B ; p < 0.002). The multiple ANOVA showed overall significant differences between stages of 5 0 7 gonadic maturations (Table 1) , but paired comparisons amongst centroids 5 0 8
revealed that only immature females and those in either early or late functional 5 0 9
maturity differed significantly in the reproductive condition descriptors measured 5 1 0 (Table 2) .
1 1
Ordination of the concentration of metabolites in female ovaries showed that the 5 1 2
PCo1 and PCo2 explained 74% of total variation in the data (54.8% and 19.2%, 5 1 3 respectively; Figure 7B ). Concentration of Glycogen, Chol and Prot contributed 5 1 4 most to ordination on the horizontal axis, whereas Glucose and Triacyl did so 5 1 5
on the vertical axis. The multiple ANOVA showed overall significant differences 5 1 6
between stages of gonadic maturations (Table 1) , and paired comparison 5 1 7
between centroids allowed for three distinct groups to be formed based on late functionally mature females (Table 2) .
2 0
Ovary samples from immature females were high in glucose and cholesterol, presented intermediate ovary concentrations of these metabolites ( Figure 7B ).
2 4
The first and second PCo together only explained 63.8% of the total variation in mimus (39.5% and 24.3 %, respectively; Figure 7C ), the percentage of total 5 2 7 variation increasing to 79% when the third PCo is considered. Glucose was 5 2 8
inversely correlated with glycogen, triacylglicerides and cholesterol, whilst 5 2 9
protease activity was so with protein concentration in all three principal 5 3 0
coordinates. In this case, significant differences between stages of gonadic 5 3 1 maturation were also detected by the general multiple MANOVA (Table 1) immature females and those in late functional maturity (Table 2) . In the digestive gland immature females had high concentrations of glucose and 5 4 6 both acid and alkaline protease activity, whereas fully functionally mature 5 4 7 females had relatively higher concentration of glycogen and lower protease 5 4 8 activity.
higher alkaline protease, but lower acid protease activity, than embryos. The 5 7 0 multiple ANOVA showed significant differences between stages of development 5 7 1 (Table 1) , and significant differences were detected between all pairs of 5 7 2 centroids except those representing the 1st and 2nd paralarvae ( Table 2) . These results show four distinct groups of samples regarding enzyme activity: embryos before, during and after organogenesis, and paralarvae ( Figure 8B ). larvae showed that the first and second PCo explained 68.7 and 12% of total and the number of unique permutations is given for each test. Lipid peroxidation and carboxylesterase were high amongst embryos in stages 6 0 3 before organogenesis, and were inversely correlated to acetylcholinesterase, 6 0 4 catalase, glutathione S-transferase and superoxide dismutase, which had the 6 0 5
highest values amongst 1 st and 2 nd day paralarvae ( Figure 8C ). In the present study, high levels of TG and cholesterol were registered in 7 1 3 immature females, indicating that even before maturation, the females used the 7 1 4 ovary as a lipid reserve site. It means that, although it is true that the nutrients 7 1 5 come directly from the food and that these are not stored in muscle or digestive gland (Rosa et al., 2005) , the results obtained now show that the ovary itself is 7 1 7 a reserve site for the nutrients that will be used during maturation, at least at the 7 1 8
beginning of the process (Fig. 9 ). That nutrients probably be reflects Once the maturation processes started, an increment of TG was observed characterized, at the beginning, by formation of oocytes which after growth, will 7 2 7 be transformed in secondary oocytes surrounded by the follicle cells without were registered, indicating that fatty acids are also stored in the ovarium, probably to be used in the yolk synthesis. Proof of that, is that at the end of the As can be expected, the biochemical and physiological processes in embryos 7 4 2 are highly dynamics following two well identified developmental phases: 
prevent oxidative stress and keep the balance of the cellular, aerobic organisms 8 0 0
have evolved an efficient antioxidant defence system that consists of both non- 
